Case report
===========

At the age of 6 years, our patient presented with intermittent fever and later on clubbing of fingers and hepatosplenomegaly. A year later, an angio-computed tomography (CT) scan performed at another hospital showed multiple aneurysms on the left subclavian branch, distal abdominal aorta, and proximal iliac arteries ([Figure 1A and B](#f1-oarrr-8-115){ref-type="fig"}). Based on clinical manifestations and CT findings, Takayasu arteritis (TA) was diagnosed, and treatment was started with oral corticosteroids, aspirin, and enalapril. Unfortunately, due to a lack of written medical records from the other hospital, we could not get more precise information regarding the treatment given. At the age of 9 years, the child was admitted to our hospital for the first time and was put on 10 mg/day (0.5 mg/kg/day) of prednisone plus aspirin and enalapril that were continued.

Owing to a history of 1 month of daily fever and 1 week of headache, the child was hospitalized. A head CT was performed, which revealed a right frontal intracerebral hemorrhage; therefore, aspirin was stopped. An abdominal ultrasonography (showed signs of liver inflammation and also of mild portal hypertension. Only one angio-CT body scan was ever performed on this patient since the diagnosis was made until his admission to our medical facility. A control body angio-CT scan performed at our hospital showed enlargement of aneurysms when compared with the first scan; therefore, pulse therapy with methylprednisolone at a dose of 30 mg/kg/day for 3 consecutive days was begun followed by maintenance prednisone at a dose of 2 mg/kg/day.

Cardiology and Neurosurgery Department performed a body pan-angiography that showed extensive damage and enlargement of aneurysms in both subclavian arteries, left internal carotid, distal abdominal aorta, both iliac arteries, and right coronary (middle and proximal segments) and left coronary arteries (trunk and anterior descending) ([Figure 1C](#f1-oarrr-8-115){ref-type="fig"}). An incomplete right bundle branch block was detected on electocardiogram. Neither murmurs nor arterial hypertension was found. The laboratory findings were as follows: white blood cells 4×100 cells/mm^3^ (neutrophils 65%, lymphocytes 29%), hemoglobin 10 mg/dL, hematocrit 30.6%, aspartate transferase (AST) 256 U/L, alanine transaminase (ALT) 235 U/L, alkaline phosphatase 760 U/L, albumin 2.7 g/dL, and globulin 4.0 g/dL. Prothrombin time/partial thromboplastin time, renal function, and C-reactive protein were normal. The Mantoux test was negative, and the pediatric vasculitis damage index (PDVI) was 3/72.

Twelve days after receiving monthly intravenous cyclophosphamide (increased from 500 mg/m^2^/month until 750 mg/m^2^/month), azathioprine (2 mg/kg/day), and subcutaneous enoxaparin, he developed headache and diplopia. Head CT demonstrated a posterior cranial fossa hemorrhage with hydrocephalus and supratentorial hemorrhage. Enoxaparin was discontinued and an external ventriculostomy was performed.

During treatment with cyclophosphamide and azathioprine, steroids were weaned off 20% of the dose, every 3 weeks until reaching 0.5 mg/Kg/day. During the first 5 months of treatment, the child was afebrile with no clinical worsening.

Treatment with infliximab was delayed because of the patient's concurrent infection with *Candida* in oral cavity and urine. Azathioprine was temporarily discontinued because of lymphopenia (700 cells/mm^3^) and 15-fold increase in the levels of liver enzymes (AST/ALT). Once treatment with infliximab began, azathioprine was discontinued. Infliximab was administered at a dose of 8 mg/kg following the 0-, 2-, 6-, and 8-week regimen. During treatment with antitumor necrosis factor-alpha (TNF-α), the patient developed several infections such as complicated pneumonia with pleural effusion, a second episode of oral candidiasis, dengue fever, and brain abscess. In order to rule out concomitant *Mycobacterium tuberculosis* infection in this patient, a polymerase chain reaction test was performed on pleural fluid and cerebrospinal fluid which turned out to be negative.

After 5 months of treatment with infliximab, it was interrupted because of infections and no signs of improvement. On the last control body angio-CT scan, abdominal aneurysm had grown 1 cm in diameter and PDVI increased to 4. Our patient died 16 months after his first admission to our hospital. Written informed consent was obtained from the patient's parent to publish this paper and accompanying images.

Discussion
==========

TA is a rare chronic idiopathic granulomatous vasculitis that affects mainly the aorta and its main branches. Vessel inflammation begins from the adventitia and progresses to the intima producing segmental stenosis, occlusion, dilatation, and/or aneurysms.[@b1-oarrr-8-115]--[@b4-oarrr-8-115]

Clinical manifestations can vary depending on the arteries involved. Patients can be asymptomatic and incidental findings may lead to diagnosis (eg, decreased peripheral artery pulses, blood pressure difference between arms and legs, bruits and hypertension) or may present dramatically (eg, congestive heart failure, cerebrovascular event, or aortic aneurysm disruption).[@b1-oarrr-8-115]--[@b4-oarrr-8-115]

TA is rare in childhood, but up to 20% of patients are diagnosed under the age of 19 years.[@b5-oarrr-8-115] Although there is a lack of data on childhood-onset TA (c-TA) worldwide, a few series of cases of c-TA have been reported. Diagnosis delay observed in these cases was 17 months and in our patient it was 24 months.[@b1-oarrr-8-115]--[@b3-oarrr-8-115],[@b6-oarrr-8-115] He had neither murmurs nor hypertension at the beginning, but one remarkable sign was daily fever. Hepatosplenomegaly is not a frequent sign of TA, but in this case led to perform a body angio-CT which helped to make the diagnosis.

Our patient had portal hypertension confirmed by Doppler ultrasonography with no evidence of portal thrombosis. Because of the severity of the disease, a liver biopsy was not performed. In the literature, we found three cases of TA with liver involvement, in which two had hepatic sinusoidal dilatation and the other had hepatosplenomegaly even before the peripheral pulse difference stage.[@b7-oarrr-8-115],[@b8-oarrr-8-115]

The body angiogram performed in our patient revealed coronary involvement. Coronary aneurysms have been described in childhood vasculitis, mainly in Kawasaki disease. We found seven case reports of coronary involvement in cTA, of which two of them were identified postmortem.[@b9-oarrr-8-115]--[@b13-oarrr-8-115] Endo et al reported an adult cohort of 130 patients with TA; among them, 81 underwent selective coronary angiography, and 31 of these patients (38%) (four males and 27 females, mean age 41.1±13.2 years) had reported abnormal coronary angiographic findings.[@b14-oarrr-8-115] We believe it is important to make a coronary evaluation in all of the patients with TA even in the absence of symptoms.

Our patient had two intracranial hemorrhages, one associated with the use of aspirin and the other with the use of enoxaparin. The use of an anticlotting agent is controversial, and there is no agreement on this matter yet.[@b6-oarrr-8-115],[@b15-oarrr-8-115],[@b16-oarrr-8-115] After the second intracranial hemorrhage, our patient needed an external ventriculostomy, and according to the patient's risk--benefit ratio neither aspirin nor anticoagulation was continued.

Morbidity and mortality were higher in children than in adults due to a quick development of hypertension and heart failure.[@b3-oarrr-8-115],[@b4-oarrr-8-115] On follow-up, a mortality of 10%--35% had been reported.[@b2-oarrr-8-115]--[@b4-oarrr-8-115]. Treatment was based on high-dose corticosteroids and immunosuppressive drugs (eg, methotrexate, azathioprine, and cyclophosphamide).[@b2-oarrr-8-115],[@b5-oarrr-8-115],[@b17-oarrr-8-115]

Considering the fact that proinflammatory cytokines like TNF-α and interleukin-6 (IL-6) are implicated in blood vessel inflammation and injury, inhibitory molecules such as infliximab (anti-TNF-α) and tocilizumab (anti-IL-6) have been used in cases of corticosteroid resistance or relapses.[@b18-oarrr-8-115],[@b19-oarrr-8-115] A large series of cases with a long-term follow-up from the Mayo Clinic in the US reported better survival rates than the past (97% at 10 years and 86% at 15 years), and Serra et al[@b5-oarrr-8-115] showed a decrease in the mortality rate by 2.8% during the 2000--2010 follow-up period. The use of disease-modifying antirheumatic drugs and biological agents seems to be associated with a decreased rate of mortality.[@b2-oarrr-8-115] However, due to the absence of randomized trials comparing different immunosuppressive agents, no immunosuppressive agent can be considered more effective than others.[@b5-oarrr-8-115] Other interventional or surgical options are available (balloon dilatation, stents placement, and bypass grafting).[@b6-oarrr-8-115],[@b15-oarrr-8-115],[@b16-oarrr-8-115].

Eleftheriou et al[@b2-oarrr-8-115] found permanent damage items on PVDI scoring in the follow-up (score ≥3) were associated with mortality (*P*=0.024). Other factors such as the time to diagnosis \>12 months, cardiac involvement, or need for biological therapy were not significantly associated.[@b2-oarrr-8-115]. We finally conclude that the severity of the disease (PVDI was always \>3) led to a poor prognosis in our patient.
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![(**A, B**) Angio-CT demonstrates subclavian, abdominal aorta, and both proximal iliac arteries aneurysms, (**C**) angiography shows right coronary aneurysms.\
**Note:** Courtesy of Cardiology Department and Radiology Department of Dr Roberto Gilbert Children's Hospital.\
**Abbreviations:** CT, computed tomography; CD, right coronary.](oarrr-8-115Fig1){#f1-oarrr-8-115}
